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Switching device module 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to a switching device module according 
to the preamble of claim 1 . 

[0002] Switching devices are instruments employed for opening and 
closing an electric circuit. Switching devices typically comprise a main shaft for 
controlling the poles of the switching device. Switching devices include 
switches and switch-fuses, for example. 

[0003] A switching device assembly may comprise auxiliary circuits 
adapted for instance to protect and monitor the switching device. Auxiliary cir- 
cuits may comprise auxiliary contacts adapted to open and close locking, 
alarm and position indication circuits, for example. In switch-fuses, the auxiliary 
circuits may comprise components associated with fuse monitoring. The auxil- 
iary circuits are adapted to substantially lower currents than the electric circuit 
that the switching device is adapted to open and close. 

[0004] The wires of the auxiliary circuits may pass between the 
switching device and the user interface equipment employed for controlling it. 
The wires of the auxiliary circuits may also pass for instance from one part to 
another part of the switching device. ■ 

[0005] The placement of the wirings of auxiliary circuits in the as- 
sembly space, such as a cubicle, of a switching device is problematic. The 
wires of the auxiliary circuits that pass outside the switching device take up 
space and make the installation untidy. The placement of the wirings of the 
auxiliary circuits is particularly difficult in modular switching devices composed 
of a plurality of interconnected switching device modules. 

BRIEF DESCRIPTION OF THE INVENTION 

[0006] The object of the invention is to provide a switching device 
module allowing the above problems to be solved. The object of the invention 
is achieved with a switching device module, which is characterized in what is 
stated in the independent claims. Preferred embodiments of the invention are 
described in the dependent claims. 

[0007] The invention is based on providing the frame of the switch- 
ing device module with wire troughs into which the wires of the auxiliary circuits 
can be installed. 

[0008] An advantage of the switching device module of the inven- 
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tion is that it allows the wires of the auxiliary circuits of the switching device to 
be installed substantially inside the outer sides of the switching device, 
whereby no space has to be reserved for the wires of the auxiliary circuits on 
the outside of the frame of the switching device. In addition to space saving, 
the switching device modules of the invention enable tidy installation of the 
wires of auxiliary circuits. 

[0009] One or more wire troughs of the switching device module of 
the invention are preferably adapted such that when the switching device 
module is connected to another switching device module, the wire troughs of 
the switching device module are interconnected with one or more wire troughs 
of said other switching device module for drawing at least one auxiliary circuit 
wire from said one switching device module to said other switching device 
module. 

BRIEF DESCRIPTION OF THE FIGURES 

[0010] In the following, the invention will be described in more detail 
in connection with preferred embodiments with reference to the accompanying 
drawings, in which 

Figure 1a shows the control device module according to an em- 
bodiment of the invention seen obliquely from above; 

Figure 1b shows the control device module of Figure 1 seen 
obliquely from below; 

Figure 2a shows a side view of the switching device module of a 
second embodiment of the invention; 

Figure 2b shows a top view of the switching device module of Figure 
2a in section along line A - B; and 

Figure 3 shows a partly sectional view a switching device composed 
of switching device modules according to the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0011] Figure 1 shows a control device module according to an em- 
bodiment of the invention, comprising a frame 2, and a main shaft element 12 
and a control shaft element 14 installed therein. The frame 2 of the control de- 
vice module is substantially in the shape of a rectangular parallelepiped, i.e. 
box-like. The main shaft element 12 constitutes part of the main shaft of the 
switching device. The control shaft element 14 is adapted to turn the main 
shaft element 12. The control shaft element 14 is perpendicular relative to the 
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main shaft element 12. 

[0012] The control device module of Figure 1 comprises two wire 
troughs 8. Both wire troughs 8 are adapted to receive a plurality of wires of the 
auxiliary circuits. The wire troughs 8 are placed inside planes defining the outer 
sides of the frame 2 of the control device module in a manner preventing the 
wire troughs or the wires to be installed therein from increasing the outer di- 
mensions of the module. The wire troughs 8 extend linearly through the frame 
2 in the direction of the main shaft element 12, close to the end sides 18 and 
20 of the frame. In their middle portion, the wire troughs 8 also comprise trans- 
verse openings 16 enabling the withdrawal of the wires of the auxiliary circuits 
from the end sides 18 and 20 of the frame. The end sides 18 and 20 are paral- 
lel with the plane defined by the axes of revolution of the main shaft element 
12 and the control shaft element 14. 

[0013] The frame 2 comprises an openable cover part 10. The 
cover part 10 constitutes a cover side 4, which is an outer side of the frame 2 
and perpendicular relative to the control shaft element 14. The cover part 10 
provides the wall on the side of the cover side 4 of the wire troughs 8, and part 
of the walls on the side of the end sides 18 and 20. 

[0014] The cover part 10 is adapted to be easily openable. In a pre- 
ferred embodiment, the cover part 10 is adapted to be detachable without 
tools. When the cover part 10 is opened, the wires of the auxiliary circuits can 
be placed into the wire troughs 8 even if said wires were already connected at 
both ends to the other components of the electric circuit. 

[0015] The wire troughs 8 may be interconnected in the space lo- 
cated below the openable cover part 1 0. 

[0016] Figure 2a is a side view of a switching device module ac- 
cording to the invention, which is a modification of the control device module 
shown in Figure 1. Compared with the module of Figure 1, four wire troughs 28 
parallel to the control shaft element 14 have been added to the frame 2 of the 
control device module. In addition, the transverse openings 16 of the wire 
troughs 8 have been removed. 

[0017] The added wire troughs 28 are located substantially at the 
comers of the frame 2. Each wire trough 8, parallel to the main shaft element 
12, is connected to two wire troughs 28 parallel to the control shaft element 14 
in a manner allowing the wire of the auxiliary circuit to pass from one wire 
trough to another without having to pass outside the sides of the frame 2. 
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[0018] The wire troughs 28 are entirely open on the side perpen- 
dicular to the main shaft element 12, and partly open on the sides facing the 
end sides 18 and 20. The installation of the wires of the auxiliary circuits to 
such open wire troughs is easy. 

[0019] The wire troughs 28 are provided with transverse openings 
26 enabling the withdrawal of the wires of the auxiliary circuit from the end 
sides 18 and 20 of the frame. These transverse openings 26 replace the trans- 
verse openings 16 in the module of Figure 1a. 

[0020] The cross-section of the wire troughs 28 is shown in Figure 
2b, which is a top view of the switching device module of Figure 2a in section 
along line A - B. Figure 2b shows that all four wire troughs 28 have a similar 
cross-section. 

[0021] When two switching device modules having cross-sections 
according to Figure 2b are placed next to one another, the wire troughs 28 of 
adjacent modules constitute an integrated wire trough having a volume double 
compared with the volume of the wire trough 28 of a single module. 

[0022] The control device modules of Figures 1b and 2a are 
adapted to be placed in an assembly space, such as a cubicle, in such a man- 
ner that the bottom side 6 of the module is adjacent to the wall of the assembly 
space. Herein, bottom side 6 refers to the side that is parallel to the cover side 
4 and located opposite thereto. 

[0023] The wall of the assembly space may be grounded, and it is 
therefore important to prevent live wires from chafing against the wall of the 
assembly space. In the control device module of Figure 2a, the wire troughs 28 
between the cover and bottom sides do not extend up to the bottom side 6 for 
the aforementioned reason. 

[0024] A modular switching device may comprise a control device 
module and one or more pole cell modules connected thereto. Figure 3 shows 
a switching device composed of switching device modules according to the 
invention and comprising a control device module 1 and six pole cell modules 
25, three of which are placed on a first side of the control device module 1 
when seen in the direction of the main shaft, the remaining three pole cell 
modules being placed on a second side of the control device module 1. 

[0025] In Figure 3, the openable cover parts of all switching device 
modules are detached. Tree pole cell modules 25 of the switching device com- 
prise an auxiliary contact element 30. The auxiliary contact elements are 
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placed below the cover part, adjacent to the end side 20. One wire 32 origi- 
nates from each auxiliary contact element 30, and the wire 32 of each auxiliary 
contact element is drawn along wire troughs placed below the openable covers 
to a point at the end of the switching device, from which point said wires 32 
can be drawn further to the user interface equipment. The common wire trough 
8 of the wires 32 of the auxiliary circuits, along which trough the wires pass in 
the direction of the main shaft, is placed adjacent to the end side 18 of each 
module. 

[0026] If the switching device modules of Figure 3 had no intercon- 
nected wire troughs 8, the wires of the auxiliary circuits would have to pass 
outside the frame of the switching device every time they pass from one mod- 
ule to another. Similarly, if the pole cell modules 25 had no internal wire 
troughs between the end sides 18 and 20, the wires 32 of the auxiliary contact 
elements 30 would have to be drawn from adjacent the end side 20 to adjacent 
the end side 18 outside the module. 

[0027] A modular switching device product series may comprise 
switching device modules having different outer dimensions. In an embodiment 
of the invention, the wire troughs of the switching device modules are designed 
in such a manner that in a switching device composed of modules of different 
sizes of the same product series, the wire troughs of modules of different sizes 
are interconnected. 

[0028] The wires of the auxiliary circuits may comprise not only 
wires of the auxiliary contacts and the fuse monitors but also measuring lines. 

[0029] If the intention is for the switching device module to have a 
high enclosure class, the wire troughs may be equipped with suitable gaskets. 
These gaskets may comprise rubber gaskets to be mounted around wires or 
wire bundles. The enclosure class of the switching device module can also be 
improved by equipping the opening of each wire trough with a suitable stopper, 
which is removed only when the wire of an auxiliary circuit is to be drawn 
through said opening from the inside to the outside of the frame or vice versa. 

[0030] It is also feasible to provide the switching device module with 
the openings of the wire troughs by piercing openings in the wall of the frame 
at points where the wires of the auxiliary circuit are to pass in said assembly. In 
this case, areas are preferably arranged in the frame of the switching device 
module, the areas being adapted for the piercing of the openings. Openings 
that are pierced according to the need eliminate extra openings in the frame. 
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The same switching device module may comprise both ready-made openings 
and areas adapted for the piercing of openings. 

[0031] The aforementioned gaskets and openings that are pierced 
according to the need serve to improve the protection against contact and/or 
splashes (IP class) of the switching device module. 

[0032] It is obvious to a person skilled in the art that the basic idea 
of the invention can be implemented in a variety of ways. Consequently, the 
invention and its embodiments are not restricted to the above examples, but 
may vary within the scope of the claims. 
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CLAIMS 

1. A switching device module comprising a frame (2), the switching 
device module being adapted to be connected to another switching device 
module for providing a modular switching device, characterized in that 
the frame (2) of the switching device module is provided with one or more wire 
troughs (8, 28), each of which is adapted to receive at least one wire of an 
auxiliary circuit of said modular switching device. 

2. A switching device module as claimed in claim 1, charac- 
terized in that the frame (2) of the switching device module is substantially 
in the shape of a rectangular parallelepiped, and in that the wire troughs (8) 
are placed inside planes defining the parallelepiped. 

3. A switching device module as claimed in claim 1 or 2, char- 
acterized in that the frame (2) comprises an openable cover part (1 0), the 
cover part (10) constituting at least one wall of at least one wire trough (8). 

4. A switching device module as claimed in claim 3, charac- 
terized in that it comprises a main shaft element (12), and in that said at 
least one wire trough (8), whose at least one wall is constituted by the 
openable cover part (1 0), is substantially parallel with the main shaft element 
(12). 

5. A switching device module as claimed in claim 4, charac- 
terized in that said at least one wire trough (8), whose at least one wall is 
constituted by the openable cover part (10), extends linearly through the frame 
(2). 

6. A switching device module as claimed in claim 4 or 5, char- 
acterized in that it comprises at least one wire trough (28) extending sub- 
stantially perpendicularly relative to the main shaft element (12). 

7. A switching device module as claimed in claim 6, charac- 
terized in that the switching device module comprises a cover side (4) and 
a bottom side (6), which are substantially parallel and located opposite each 
other, the bottom side (6) being adapted to be installed adjacent to a wall of an 
assembly space, such as a cubicle, and in that the switching device module 
comprises at least one wire trough (28) extending substantially perpendicularly 
relative to the cover side (4). 

8. A switching device module as claimed in any one of the preced- 
ing claims, characterized in that it comprises at least one wire trough 



I 



I 



WO 2005/069333 PCT/FI2005/000026 

8 

(28) having one open longitudinal side facing the exterior of the module. 

9. A switching device module as claimed in claim 8, charac- 
terized in that the wire trough (28) having one open longitudinal side is 
located on such a side of the switching device module that is adapted to be 
positioned against an adjacent switching device module. 

10. A switching device module as claimed in any one of claims 1 to 
9, characterized in that said wire of an auxiliary circuit of the switching 
device is a wire of a fuse monitor of a switch-fuse. 

1 1 . A switching device module as claimed in any one of claims 1 to 
9, characterized in that said wire of an auxiliary circuit of the switching 
device is a wire of an auxiliary contact (25). 
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